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(57) ABSTRACT

By an operation 1n an operating unit 12, voice recognition,
1.€., a process ol recognizing voice inputted from a micro-
phone 17, 1s started. A voice recognizing unit 15 executes the
process of recognizing voice inputted from the microphone
18. When the result of recognition 1s certified, 1t 1s displayed
on a display unit 13, and a loudspeaker 18 1s caused to output
the recognition result 1n voice. To prevent erroneous opera-
tion when a wind-breaking sound generated by moving a
portable telephone set a handling noise generated by taking
hold of the portable telephone set atresh 1s inputted from the
microphone 17 after the start of the voice recognition by the
operation 1n the operating unit, recognition words for pre-
venting erroneous operation due to noise are registered, and
voice recognition 1s automatically started again when a
recognition word for preventing erroneous operation due to
noise 1s recognized after the recognition start.

3 Claims, 3 Drawing Sheets

22

o

[

START TIMER

IMERCT

I

NO DECIDE SPEECH

€ ECOGNITION RESUL

23
dj\i NO

ER

ORD RECOGNITION FOR NG

PREVENTING ERRONEQUS >

PERATION DUE TO NOIS 57
vy -~

28
W,

b 4 /

NORMAL OPERAION

~
YES

DISPLAY RECOGNITION

RESULT

20
2 4 [~

!

i

RESTART SPEECH RECOGNITION

«»




U.S. Patent Apr. 29, 2003 Sheet 1 of 3 US 6,556,968 B1

1ﬁ"| 20
B A

RADIO UTiiJ(—w—}
7‘ OPERATIN ‘ ! \ A/D
UNIT t MAIN CPU CONVERTER D/A

DISPLAY - —
UNIT SPEECH } 13
|RECOGNITIDN

- UNIT -

17




U.S. Patent Apr. 29, 2003 Sheet 2 of 3 US 6,556,968 B1

(:: START

01
START SPEECH RECOGNITION
Bt : \ 20

:::1::::_____. /“fL
‘ START TIMER ‘

— >
i < TIMER<T
| YES o
NO _— DECIDE SPEECH
“~RECOGNITION RESUL
YES ‘

ORD RECOGNITION FOR o
PREVENTING ERRONEOUS |
PERATION DUE.TO NOTS 1 >

I>PLAY RECOGNITION
RESULT

. y—

;

RESTART RESTART SPEECH RECOGNITION

L____“ :::::Tﬂu““—“#_“ﬂ__ﬂ (::::?ND:::)




U.S. Patent Apr. 29, 2003 Sheet 3 of 3 US 6,556,968 B1
(  START
31
r

ISTART SPEECH RECOGNITIC

M

32

r
 TIMER

[ STARI TIM |

3
TIMER<T N
YES y
NO DECIDE SPEECH ~~ NORMAL OPERAION
ECOGNITION RESUL

YES

/

ORD RECCGNITION FOR
PREVENTING ERRONEOQUS

PERATION DUE TO NOIS

6 YES

39

-

38

/
DISPLAY HECOG NITION
RESULT

I

INFORM RESTART OF
SPEECH RECOGNITION

S

"

=

()

i

RESTART SPEECH RECOGNIFION

h

—




US 6,556,968 Bl

1

DATA TERMINAL WITH SPEECH
RECOGNITION FUNCTION AND SPEECH
RECOGNITION SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to data terminals with voice
recognition function and voice recognition system, more
particularly, to portable data terminal and voice recognition
system having a voice recognition function. The term “voice
recognition” 1s used herein to refer to what 1s more com-
monly known as “speech recognition” or “word recognition”
that denotes what 1s being said, rather than who 1s speaking.

Recently, in a portable telephone set, a voice recognition
function 1s utilized without operating ten keys. The voice
recognition 1s performed for the pronounced name of the
opposite side destination through a microphone.

In such a portable telephone set, a voice to be recognized
1s preliminarily registered through the microphone. When a
voice which 1s recognized to be the same as the registered
voice 1s generated, a call making or like operation 1s
performed 1n response to this voice.

Such a portable telephone set can be used 1n any place as
its service area, so that 1t may be used 1n noisy places or high
noise level places. In such a case, ambient noise or noise
sounds may be added to voice inputted from the microphone
when making a call or the like. This may result 1n failure of
detection of coincidence of the inputted voice with a pre-
liminarily registered voice or erroncous judgment that the
inputted voice 1s coincident with a different voice.

To solve such a problem, 1t 1s conceivable to register
words for the voice recognition 1n a high noise level place.
Also, 1t 1s conceivable to end the voice recognition process
when 1t 1s judged that noise 1s inputted.

By adopting either one of the above two methods, 1t 1s
possible to prevent erroneous voice recognition even in the
case when the ambient noise level 1s high. However, 1t 1s
impossible to prevent erroneous voice recognition under the
noisy condition after the start of the voice recognition as a
result of bringing the microphone of the portable telephone
set to be closer to the mouth or bringing the loudspeaker nto
contact with an ear for listening to the voice from the
loudspeaker. In the latter case, 1t 1s necessary to start the
volce recognition once again by executing a volice recogni-
fion starting operation.

SUMMARY OF THE INVENTION

An object of the present invention 1s to solve the above
problems and provide a portable data terminal and voice
recognition system having an improved voice recognition
function.

Another object of the present mmvention 1s to provide a
portable data terminal and voice recognition system capable
of 1improving the erroneous voice recognition possibility in
the voice recognition.

A further object of the present invention 1s to provide a
portable data terminal and voice recognition system capable
of preventing erroncous voice recognition due to suddenly
occurring noise or noise generated by taking hold of the
terminal afresh.

According to an embodiment of the present invention,
there 1s provided a portable data terminal comprising: a
microphone for inputting voice; a memory for registering
voice recognition words 1 advance; and voice recognition
means for executing voice recognition with respect to voice
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2

inputted from the microphone and reading out a voice
recognition word corresponding to the inputted voice; voice
recognition being prohibited when noise other than voice 1s
detected at the time of the voice recognition.

The portable data terminal further comprises registering
means for preliminarily registering patterns for pulling 1n the
nol1se.

The portable data terminal further comprises means for
informing, when noise other than the voice 1s detected, that
the voice recognition 1s prohibited.

In the portable data terminal, the detection of noise other
than the voice 1s done within a predetermined period of time
from the 1nstant of the voice recognition start.

According to another embodiment of the present
invention, there 1s provided a voice recognition system for
recognizing an mnput sound 1n which words to be recognized
and predetermined noise sounds are preliminary registered
as recognition subjects and noise, and when the 1nput sound
1s recognized as the noise, the recognition 1s not performed
or the recognition result 1s 1gnored.

According to other embodiment of the present invention,
there 1s provided a voice recognition system for recognizing
an 1nput sound in which words to be recognized and pre-
determined noise sounds are preliminary registered as rec-
ognition subjects and noise, the recognition process 1s per-
formed after lapse of a predetermined time, and when the
input sound 1s recognized as the noise, the recognition 1s not
performed or the recognition result 1s 1ignored.

In the voice recognition system, when the 1mnput sound 1s
recognized as the noise, the recognition process 1S again
performed and when the 1nput sound is recognized as the
noise, 1ts recognition result 1s displayed or produced in
VOICE.

In the voice recognition system, the noise recognition 1s
performed within a predetermined time.

Other objects and features will be clarified from the
following description with reference to attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view showing the construction of a portable
telephone set as a typical portable data terminal according to
the present mvention;

FIG. 2 1s a flow chart showing the operation of an
embodiment of the present invention; and

FIG. 3 1s a flow chart showing the operation of another
embodiment of the present invention; and

PREFERRED EMBODIMENTS OF THE
INVENTION

Preferred embodiments of the present invention will now
be described with reference to the drawings.

FIG. 1 1s a view showing the construction of a portable
telephone set as a typical portable data terminal according to
the present 1nvention. The present invention 1s not limited to
portable telephone sets, but 1t 1s applicable to any terminal,
which can be used 1n a movable state and has a function of
volice recognition; for mstance, 1t 1s applicable to a PHS, a
pager and an electronic notebook.

Referring to FIG. 1, the 1llustrated construction according
to the present imvention comprises a radio unit 11 for
transmitting and receiving the radio signal to and from a
base station (not shown), an operating unit 12 for causing
portable telephone set operation and also starting voice
recognition, a display unit 13 for displaying numerals,
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characters, etc., a main CPU 14 for controlling the entire
portable telephone set and also controlling voice recognition
LSI, a voice recognition unit 15, an A/D converter 16 for
analog/digital converting voice data with respect to the voice
recognition unit 15, a microphone 17 for mputting voice,
and a loud-speaker 18 (having a D/A converter) for produc-
ing a start tone at the time of voice recognition start and also
generating the recognition result 1n voice.

The voice recognition 1s started by depressing a voice
recognition start key in the operating unit 12. When the
voice recognition start key 12' in the operating unit 12 1s
depressed, the main CPU 14 detects this voice recognition
start key depression, and sends a voice recognition start
command to the voice recognition unit 15. When the voice
recognition unit 15 receives the start command from the
main CPU 14, 1t executes the voice recognition process for
the voice from the microphone 17. The voice signal from the
microphone 17 1s digitally converted in the A/D converter 16
and then inputted to the voice recognition unit 15 for the
voice recognition. As recognition words used for the voice
recognition, the user inputs desired words by key operation
unit to the operating unit 12. Alternatively, the input may be
performed 1n voice from the microphone 17.

In addition to the desired recognition words registered by
the user, recognition words for detecting erroneous opera-
fion due to the noise are registered by the main CPU 14 1n
the voice recognition unit. The registration i1s preferably
done before shipment of the portable telephone set. Among
the noises which may cause erroneous recognition are
suddenly occurring noises such as collision sounds, for
instance “bangs”, and wind-breaking sounds or handling
noises generated by moving or taking hold afresh of the
portable telephone set for inputting voice from the micro-
phone right after the voice recognition start. Patterns for
pulling 1n these types of noises are registered 1n advance as
recognition words. When these noises are recognized at the
fime of the voice recognifion, it 1s highly possible to
erroneous recognize voice generated by the user. Therefore,
in this case 1t 1s informed that voice recognition 1s now
impossible.

Specifically, when a sudden noise i1s mputted from the
microphone 17 at the time of the voice recognition, a
recognition word for preventing (detecting) erroneous
operation due to the noise 1s recognized and a message
informing that noise 1s recognized 1s outputted to the display
unit 13. AS stated before 1t 1s conceivable that an erroneous
operation results from the handling noise or the wind-
breaking sound generated by taking hold afresh of or mov-
ing the portable telephone set for mputting voice from the
microphone right after the voice recognition start. Thus,
when the recognition word for preventing erroneous opera-
fion due to the noise 1s recognized within several seconds
from the 1nstant of the voice recognition start, no recognition
result 1s outputted to the display unit 13. Instead, the CPU 14
sends out a voice recognition start command again to the
voice recognition unit 15 for starting the voice recognition
process. Thus, voice recognition process for the voice input-
ted from the microphone 17 is started again for preventing
erroncous operation due to the generated right atter the voice
recognition start.

The operation of a suitable embodiment of the present
invention will now be described with reference to FIGS. 1
and 2. When a voice mput key 1n the operating unit 12 1s
depressed, the main CPU 14 detects the depression of the
voice 1mnput key, and sends out a voice recognition start
command to the voice recognition unit 15. Here, the recog-
nition words which are recognized 1n the voice recognition
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unit 15 are those 1nputted by the user from the operating unit
12, those set as desired and inputted from the microphone 17
by the user, and those for prevention of erroneous operation
due to the noise as registered by the CPU 14. Upon start of
the voice recognition (step 21), the time 20 is started (step
22).

When T seconds as measured by the timer has been
clapsed (step 23), normal operation of voice recognition
(step 28) 1s executed that is, a process of recognizing voice
inputted from the microphone 17 1s executed. When the
voice recognition result 1s certified, the recognition result 1s
outputted to the display unit 13 and the loudspeaker 18 to
produce the voice recognition result in voice.

When the recognition word for prevention of erroneous
operation due to the noise 1s recognized, a message that a
recognition word other than those registered 1n a recognition
dictionary has been recognized, 1s displayed on the display
unit 13. When the voice recognition result 1s certified before
the lapse of T seconds as measured by the timer (step 24),
the CPU 14 executes a check process as to whether the voice
recognition result 1s a word registered as desired by the user
or a word for prevention of erronecous operation due to the
noise (step 25).

When the voice recognition result 1s a word registered as
desired by the user, the voice recognition result 1s informed,
that 1s, 1t 1s outputted to the display unit 13 to display 1t, and
the loudspeaker 18 to produce the result (step 27) in voice.
When the voice recognition result 1s the word for prevention
of erroneous operation due to the noise, the main CPU 14
sends put a voice recognition start command once again to
the voice recognition unit 15, thus restarting the voice
recognition process (step 26).

When the word for prevention of erroneous operation due
to the noise 1s recognized before the lapse of T seconds as
measured by the timer started after the voice recognition
start, the voice recognition 1s continuously restarted for the
execution of the voice recognition process until a voice
recognition word set as desired by the user 1s certified as the
voice recognition result. Thus, it 1s possible to prevent
erroneous operation due to the handling noise or the wind-
breaking sound generated by taking hold of the portable
telephone set afresh or by moving the set right after the voice
recognition start.

A second embodiment of the present invention will now
be described with reference to FIG. 3. When a voice input
key 1n the operating unit 12 i1s depressed, the main CPU 14
detects the depression of the voice 1nput key, and sends out
a voice recognition start command to the voice recognition
unit 15. Upon start of the voice recognition (step 31), the
timer is started (step 32). When T seconds as measured by
the timer has been elapsed (step 33), normal operation of
voice recognition (step 39) is executed, that is, a process of
recognizing voice Inputted from the microphone 17 1is
executed.

When the recognition result i1s certified, the result 1s
outputted to the display unit 13 and the loudspeaker 18 to
display and produce the voice recognition result 1n voice.
When the recognition word for prevention of erroneous
operation due to the noise 1s recognized, a message that a
recognition word other than those registered in the recog-
nition dictionary has been recognized, 1s displayed on the
display unit 13. When the voice recognition result 1s certified
before the lapse of T seconds as measured by the timer (step
34), the CPU 14 executes a check process as to whether the
voice recognition result 1s a word registered as desired by the
user or the word for prevention of erroneous operation due
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to noise (step 35). When the voice recognition result is the
word registered as desired by the user, the voice recognition
result 1s confirmed, that 1s, the recognition result 1s outputted
to the display unit 13, and the loudspeaker 18 to produce the
result (step 38).

When the voice recognition result 1s the word for preven-
fion of erroneous operation due to the noise, restarting the
voice recognition is informed to the user (step 36). To this
end, a message miorming the restarting of the voice recog-
nition 1s displayed on the display unit 13, and the loud-
speaker 18 1s caused to produce a voice recognition restart
tone. The main CPU 14 further sends a voice recognition
start command once again to the voice recognition unit 185,
thus restarting the voice recognition process (step 37).

When the word for prevention of erroneous operation due
to the noise 1s recognized before the lapse of T seconds as
measured by the timer started after the voice recognition
start, 1t 1s informed to the use that the voice recognition 1s to
be started again, and the voice recognition is restarted for the
execution of the voice recognition process until the voice
recognition word set as desired by the user 1s certified as the
voice recognition result. Thus, 1t 1s possible to prevent
erroncous operation due to a handling noise of wind-
breaking sound generated by taking hold of the portable
telephone set atresh by moving the set right after the voice
recognition start.

In the above embodiment, it 1s possible to display a
message informing that a word other than those registered 1n
a voice recognition dictionary has been recognized.

As has been described 1n the foregoing, according to the
present invention voice recognition words for prevention of
erroncous operation due to the noise are registered as well as
those registered as desired by the user. When the voice
recognition word for prevention of erroneous operation due
to the noise 1s recognized right after the voice recognition
start, voice recognition 1s automatically started once again
for preventing erroncous recognition right after the voice
recognition start. It 1s thus possible to prevent erroneous
voice recognition due to noise right after the voice recog-
nition start, thus permitting improvement of the recognition
performance and convenience of the voice recognition.

Also, according to the present invention, when restarting
volce recognition as a result of recognition of a voice
recognition word for preventing erroneous operation due to
noise right after the voice recognition start, it 1s informed to
the user that voice recognition 1s to be started once again.
Thus, when restarting the voice recognition, this can be
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informed to the user. It 1s thus possible to detect a word
forefront at the time of the voice recognition restart, thus
permitting improvement of the recognition performance at
the time of the restart.

Changes 1n construction will occur to those skilled 1n the
art and various apparently different modifications and
embodiments may be made without departing from the
scope of the present invention. The matter set forth 1n the
foregoing description and accompanying drawings is oifered
by way of 1llustration only. It 1s therefore intended that the
foregoing description be regarded as 1llustrative rather than
limiting.

What 1s claimed 1s:
1. A speech recognition system comprising;:

a memory storing words and noises that are not words;

an mput device for receiving words and noises that are not
words;

a speech recognition unit that recognizes the words and
noises that are stored 1n said memory from among the
words and noises received by said mput device, and
that outputs the recognized words;

a timer that measures a first time period starting when
speech recognition by said speech recognition unit 1s
mitiated; and

a controller that, during the first time period, recom-
mences speech recognition by said speech recognition
unit when said speech recognition unit recognizes one
of the noises that are stored in said memory from
among the noises received by said input device during
the first time period, and wherein, during the first time
period, said controller continually recommences
speech recognition by said speech recognition unit each
time said speech recognition unit recognizes one of the
noises that are stored 1n said memory from among the
noises received by said input device during the first
time period.

2. The speech recognition system of claim 1, further
comprising a display that displays a message mdicating that
speech recognition has been recommenced during the first
fime period.

3. The speech recognition system of claim 1, further
comprising an operating unit with a speech recognition start
key that 1nitiates speech recognition by said speech recog-
nition unit.
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